CONSORZIO RFX

thel ca Formazione Innovazione
SAREE 1 .\ L0 C O BEE

Status of the upgrade > of REX-mod2
TR o SEESST T T S & %Y SRR W

L. MARRELLI D. ABATE, P. AGOSTINETTI, M. AGOSTINI, D. APRILE, F. AURIEMMA, G. BERTON, P. BETTINI, M. BIGI, M. BOLDRIN T. BOLZONELLA, D.BONFIGLIO, M. BONOTTO,
M.BROMBIN, C. BUSTREO, V. CANDELORO, A. CANTON, S.CAPPELLO, L.CARRARO, C. CAVALLINI, R. CAVAZZANA, L. CORDARO, M. DALLA PALMA, S. DAL BELLO, M. DAN, A. DE
LORENZI, G. DE MASI, M. DE NARDI, G. DI GIANNATALE, M.FADONE, D.F. ESCANDE, A.FASSINA, A. FERRO, N. FERRON, D. FIORUCCI, P. FRANZ, E. GAIO, G.GAMBETTA, F. GASPARINI,
F. GNESOTTO, M. GOBBIN, L. GRANDO, P. INNOCENTE, A. KRYZHANOVSKYY, R. LORENZINI, F. LUNARDON, A. MAISTRELLO, G. MANDUCHI, S. MANFRIN, G. MARCHIORI, N.
MARCONATO, E. MARTINES, G. MARTINI,S. MARTINI, R. MILAZZO, B. MOMO, R. PACCAGNELLA, M.PAVEI, S.PERUZZO, L.PIGATTO, N. POMARO, |. PREDEBON, R. PIOVAN, M.E.
PUIATTI, M. RECCHIA, A. RIGONI D. RIZZETTO, A. RIZZOLO, F. SATTIN, P.SCARIN, M. SIRAGUSA, P. SONATO, S. SPAGNOLO, L. SPINICCI, G. SPI1ZZO, M. SPOLAORE, D. TERRANOVA, P.
TINTI, M. VALISA, M\VERANDA, N. VIANELLO, N. VIVENZI, D. VOLTOLINA, P. ZANCA, B. ZANIOL, L ZANOTTO, M ZUIN

)
‘ @A INFN,"Universita di Padova, Acciaierie Venete Sp T |
|
Abstract From RFEX-m Od to REX-m Od2 Passive Stabilizing Shell
e The RFX-mod Reversed Field Pinch device passive boundary is being improved , _ W e
e Drastic reduction of resistivity of first shell surrounding the plasma ' ' ;?JLOF;?)?: [ 1 \T/%Chutum
® Reduction of plasma-stabilizing conductor distance from b/a=1.11 to b/a=1.04 SUUQW?j: \ - Support
| Structure

e The RFX-mod core upgrades consist of . 051am

/

e Removal of Inconel vacuum vessel 0 4\2&;%\ s 430m
e Moadification of the stainless steel Support Structure to ensure VVacuum Tightness (VTSS) »
o . . o Graphlte
e Moadification of the copper Passive Stabilizing Shell (PSS) Toroida! Stag;"gl;"g LY t; ‘g;'r'n b/a b/a
e Installation of upgraded sensors inside the vacuum vessel f‘,f”j‘;f;‘r’: B W W\ 1.11 1.04
‘ \ Vacuu Vessel -7
[ [ [ [ [ . [ e . [ _30 e
e [nitial main points of investigation in the new device are discussed ‘.“ e 0 Vacuum ﬁ ,
\ \ | vessel \i | 1/
RFX-mod2 now -self—sugained t‘ ~ehange ol Shape \(J/ | ;JQ
modifications: k;/:tf:;;y * supporting 1t wall el -:?t:cnf?;]ctietrcl)a;hell 'P'!? T J| 7

g Vacuum Tight Support Structure (VTSS) e Passive Stabilizing Shell (PSS)

In RFX-mod2 vacuum is provided by the modified Toroidal Structure _ AN, . RFP ideal modes are stabilized by the former RFX-mod copper shell
The VTSS has two poloidal and two toroidal gaps: crossed vacuum ff ‘. | yil b/ Differently from RFX-mod
tight and electrically insulated joints need to be implemented o5 ! ® The shell is self sustained and also supports first wall

) .. ) ) by means of 72 Torlon rings
e The toroidal joints adopt a Viton® O-ring

e The poloidal joints adopt a 3M™ VHB™ (Very High Bond)
visco-elastic acrylic-based syntactic foam tape on a PEEK
spacer, qualified for vacuum. )

Vacuum tightness and compatibility has been verified on a mock-up up to 90°C

~ A ./ ' S g 3 O : e The shell is in vacuum, protected by and insulated from graphite tiles

Two overlapped poloidal gaps reduce the probability of
arcing in anomalous conditions

The shell will be entirely insulated by plasma sprayed alumina
e Assembly procedures are being tested on a dedicated mock-up

Vertical joint:
Viton O-ring +
fiberglass spacer

\
_~ Torlon
sector

VTSS crossed joint
mockup

9 Plasma Facing Components Q New and Upgraded Diagnostics: magnetic sensors

e Graphite tiles will be attached directly to the Passive Stabilizing Shell . e Significant increase of magnetic measurements resolution (up to 200kHz)
e New design: rounded leading edges to protect shell | ‘ e Spatial resolution up tom,__=+/-4, n_. =+/-36

180°

® Reduce localized power deposition 22 , . |
: . .. , 8X72 bt sensor 8x72 saddle loops
e New material: high thermal conductivity graphite (165 W-mK) X , | 4 | ]

{ For RWM and TM feedback
® Reduce temperature during discharge /4 | %

;'\ 14x12 tri-axial

For tokamak

v

9 New and Upgraded Diagnostics: 2 6 RFX-mod2 Scientific Program
e 4 poloidal positions :
8 p ® 2 toroidal arrays of 71 probes e Pulse Discharge Cleaning (in H, and He) for baking at 180°
e 1 poloidal arrays of 18 single probes e Glow Discharge Cleaning
e 2arrays of 5-pin balanced probes e Revamped 2 insertable RF capable electrodes 90.0
e 1array of 18 ball-pen probes (measuring T, without biasing) e New 8 fixed electrodes :::: 1 s
Locking bush: female receptor n‘mdelled - 001 002 o -
| e Fast rotating modes regime
Bellvil I e Optimize feedback control parameters
N\ . e Assess plasma current threshold for tearing modes wall locking
Lin e Exploit mode rotation for diagnostic purposes
Male key with two radial pins ensor assembly tamrs
RFX-mod RFX-mod2
e Solid pellet injector for - ;:‘(ﬁ.—;«.ﬁ?,@f?.@ww e ;:’(F.‘.".'PF%,@=D ML S
encapsulated Ni-tracer pellets ® Edge and SOL physics o . aﬁ RinIBIRIRE
® Assess the improvement of the SOL due to reduction E o 1 ||"| "l.\ i Il 1| || |/ U | %
e Plasma position reflectometer of secondary modes bl |'| N ]' | || i ;
E | .'I | ] I|I I||I.r | | ||_5 ] ]
for tokamak configuration . S L T
® Gaps measured in 4 poloidal positions e High plasma current regime gi’ (b) }(d)
— D::z ;-ll l'l lll II I'l |II II| |'I III I'l III lll | 'F'lr : :
e Assess reduction of secondary modes and effect : 00 ;@W\(’WQ | % ¢'ﬂ'“'|'.||| " MMMW
on helical states and on density limit _af{-".lll,' TRTRIRIAT N |
e Assess scaling of electron temperature o8k e " e "
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e Ohmic Tokamak Plasmas
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e Shaped discharges with positive and negative 03]
triangularity o1 |ff
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e ELM control in electrode-induced H-mode P\
with feedback coils o4
Upper launcher HFS launcher s
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